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Introduction
Enzymes from animal sources are frequently used for quality control of enzyme activity determinations in clinical chemistry. For this purpose they should be very similar to human enzymes. In the preceding paper it was shown that preparations of enzymes with the same functions from human and porcine organs, purified in exactly the same way, have very similar pH-optima and apparent Michaelis constants for their substrates. This again indicates the similarity of the catalytic sites of corresponding enzymes from different animals. To check the relation of the protein structure of these enzymes further we performed some immuno-chemical studies on our purified enzymes.
Materials and Methods
All enzymes, coenzymes and most substrates used were products of Boehringer Mannheim GmbH. Buffers and other reagents were purchased from £. Merck, Darmstadt. The enzymes studied were purified as stated before (1) . Each preparation was used for the immunization of 3 rabbits. Immunization was performed by injection of 0.5 mg protein (exception: creatine kinase: 1 mg protein) dissolved in 0.25 ml sodium chloride solution (9 g/1) + 0.25 ml complete FreuruTs adjuvant into the foot-pads of each rabbit, following by i. m., s. c. and i. v. booster injections with the above solution 1, 2, 4 and 6 weeks later. Blood was taken in the 8th week and serum collected after coagulation on standing. The cross reactivity of the antibodies with the enzymes from different sources was checked by the double diffusion technique of Ouchterlony. The center hole of agar plates was filled with antibody, surrounding holes alternating with human and animal enzymes in descending dilutions. After 48 h diffusion, nonprecipitated proteins were washed out by keeping the plates twice for 2 hours in physiological saline solution.
Protein precipitates in the agar slides were specifically stained with Coomassie Brilliant Blue R-250, using the technique described in 1. c. (2) . All antibody-bound enzyme precipitates were also stained by enzyme-specific reactions, adapting co lor i me trie assay principles, some of which are already used in enzyme electrophoresis. With some enzyme precipitates the best results wore obtained by covering the Ouchterhny-pfatG without drying with dilute agar-gcl (4 g/1) containing the ingredients for enzymatic staining. With other enzymes we prefcred drying the Ouchter-/o/iy-plate in a desiccator with calcium chloride and incubating the dried plate in an ingredient solution.
The following conditions and concentrations were used for the different enzymes: 
Results and Discussion
All the enzyme preparations used gave rise to antibodies in all the rabbits injected. The antibody titers for each enzyme differed over a range of 100-fold between the three rabbits used. The specificity of the antibodies within any group was the same. Antibodies from each of three rabbits showed similar precipitation patterns in the Ouchterlony double diffusion technique.
With the protein-specific Coomassie staining nearly all enzyme preparations gave single precipitation lines (some gave a very weak second line), indicating the high purity of the enzymes used for immunization. All precipitates could be stained by reactions that exploited the specific catalytic activity of the appropriate enzyme. Therefore all our enzyme-antibody precipitates had residual enzyme activity. All enzyme-specific stainings showed exactly the same precipitation lines as the coomassie protein stainings. Typical examples are shown in the photographs below for the EU-isoenzyme of Fig. 1 figure 2b show enzyme-specific staining. As can be seen there is total identity of determinants of porcine and human H 4 -isoenzyme of lactate dehydrogenase, whereas the muscle enzymes are partially identical only.
The results of our studies are summarized in table 1; total identity of determinants was only seen with H 4 -isoenzyme of lactate dehydrogenase. All other enzymes studied showed partial identity in antibody binding, even with enzyme-specific staining. This is indicative of similarities in the protein structure, in addition to the similarities at the catalytic sites, which were shown e. g. in our preceding paper (9). Partial similarities in the protein structure of enzymes with the same functions from different animals are already known, e. g. as shown by amino acid sequencing etc. (for summary see 1. c. 1). Some comparitive immunochemical studies on enzymes from different sources have also been published (10, 11) , including a few reports on some human enzymes(12-19).
